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(57) [Abstract] (There is an amaidment.) 

[Probloi^ It possesses extanalq}pearance and nxtallicluster 
of vivid colored is snjeriorin characteristics, it obtains colored 
stainless steel flake pigment whose at same time productionis 
easy with inejq)ensive. In addition, corrbining this pigmart, it 
offers colored metallic luster paint which issiperior in metallic 
luster and coating characteristic. 

[Means of Solution] Stainless steel flake sur&ce being covered 
with titaniumconpound of water-containing titaniumdioxide 
and titaniumdioxide, thecolored stainless steel flake pigment 
which designates that it becomes as feature. 
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[Qaim 1] Stainless steel flake sur&ce being covered with titani 
umconfpoiindof\vaterKX)ntainingtitaniunidioxide and 
titanium dioxide, thecolored stainless steel flake pigment v^ch 
designates that it becomes as feature. 

[Qaim2] Conhining colored stainless steel flake pigment vMo 
h is stated in Qaim 1 , colored metalhc luster paint 
>\hichdesignates that it becomes as feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention, particle surf 
ace being covered with titaniumconpound, coniDining colored 
stainless steel flake pigment wiuch becomes and this, regards 
colored metallic luster paint wliich becomes. 

[0002] 

[Prior Art] Mca titaniumtype pigment winch formed titanium 
dioxide layer in surfece of miaoscopic flal^ mica, becauseit has 
possessed pearl ^oss and interference color, is widely used from 
untilrecentlyas cosmetics, paint and plastic or other 
pigment, but external color is notacquired to be close to \\iiite 
those v^ch display external ^jpearance of thecolored vvtiich is 
vivid In order to solve this, adding iron oxide, iron blue, 
chromium oxide , the carbon black and camine or other 
coloring pigment in nica titaniumtype pigment wiiich is 
formed, it had coped, buttherevwas a problemin safety, 
stability, h^ resistance , chemical resistance , the solvent 
resistance and heat resistance etc. Furthermore in order to 
solve these problem, nica particle surface is covered withthe 
titanium dioxide, furthermore colored mica titaniumtype 
pigment ( Jspan Examined Patent Publication Hd 4 - 6 103 2 
disclosure , J^>an Examined Patent Publication Hei 4 - 6 103 3 
disclosure and J^>anExaninedPatent Publication Hei 5- 
46385 disclosure reference) wliich was covered with lower 
titanium oxideand oxidation titaniumnitride or other titanium 
compound is developed 

[0003] But, such colored nica titaniumtype pigment is produce 
d very with complex method rrHnufacturingrnethod of colored 
nica titaniumtype pigment v^ch covers lower titanium oxide 
is as follows. First aqueous solution of inor^nic salts (for 
example titanjd sulfete) of titaniumltydrolysis is done 
underexisting of nica, nica particle surface is covered with 
water-containing titaniumdioxide. Next this thermal reduction 
it does with one, two or more kinds of g^s A\liiclpossesses 
hydrogen ^ and ammonia g^s or other reductive energy with 
temperature of 500 to 1000 °C, omixes metallic titaniumto 
this, under low oxy^ condition thermal reduction does with 
the 500 to 1000 °C, it covers nica with titaniumconpound 
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\\liich includes lower titaniumoxide. FurthemDre it is a 
nBnufectiiringnTethod\\^ colored irica titanium 

type pigment l^drolysis it doesthe aqueous solution of 
inorganic salts (for example titanjd sulfete) of titanium under 
existing of nica ^\^lichwas covered with this titaniumconpound 
after precipitating, drying and sintering does thewater- 
containing titanium dioxide in particle surface and as titanium 
dioxide. 

[0004] In addition, manufecturing method of colored nica titan 
iumtype pigment v^ch covers oxidation titaniumnitride is 
asfoUows. To similar to case of lower titaniumoxide, water- 
containing titanium dioxide is precipitated firstto nica particle 
surfece. Next this therrnal reduction doing with temperature of 
500 to 1000 °C with nixed g^sof ammonia gas or anmonia 
g^s and helium g3s, argon g^s and nitrogen gas or other inert 
g^s, itcovers nica with titaniumconpouiid wliich includes 
oxidation titaniumnitride. Furtlmnore covering surfece in 
same way as case of thelower titaniumoxide with titanium 
dioxide, it produces colored rricatitaniumtype pigment. This 
way if as for conventional colored nica titaniumtype pignr^nt 
because it is produced with conplex method,very in e?q)ensive 
strainer was not obtained In addition, frompigmentwttch has 
gloss was sou^. 

[0005] 

[Problems to be Solved by the Invention] It is to offer pigment 
wliere problem of this invention can doproduction with simple 
method, furthermore external ^>pearance of vivid 
coloreddisplays, possesses metallic luster with ine;q)ensive. 
Furthermore by feet that this colored metallic luster condition 
pigment is conl)ined4t is to offer ine^q)ensive colored li^ 
Taku paint. 

[0006] 

[Means to Solve the Problems] As for these inventors, wten ot 
her than nica and flalq^ iron oxide winch areused until recently 
as substrate, covering titaniumdioxide, external q>pearance of 
thevivid colored was displayed, result of examining substrate 
wliicl5X)ssesses metallic luster discovered feet that stainless 
steel flake is suitable, interference color pigment wHch 
designates this stainless steel flake as substrate, was si^jerior, in 
characteristics, such as safety, stability, light resistance , 
chemical resistance , solvent resistance and heat resistance 
conpared toadvanced examination in detail and completed this 
invention Namely this invention, stainless steel flate surfece' 
being covered with titaniumconpound of water-containing 
titaniumdioxide and titaniumdioxide, is something wliich 
designates colored stainless steel flake pigment wttch becomesas 
feature in addition, conbining above-mentioned colored 
stainless steel flake pigrnent, issomething wiiich designates 
colored metallic luster paint wiiich becomes as feature. Below , 
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[0007] As for conventional nica titanium type pignent, as see 
n in patent ( Japan Exanined Patent Publication Sho 43- 
25644 disclosure reference) of Dupont Co., aqueous solution 
ofthe inor^c salts (for exanple titanjd sulfite) of titanium 
where nica is dispersed hydrolysis is dQne4n nica surface water- 
containing titaniumdioxicte after precipitating, method wliich 
iscaldned is general, nica titanium type pigpient wttch is 
acquired in this way displays various interference colorwith 
thickness of titanium dioxide coating layer wttch is formed on 
nica particle surfece. interference color silver and g)ld , 
changes to red, Sunire, blue and green with content of 
titaniumdioxide in pigment which isformed Relationship 
between interference color and thickness of titanium dioxide 
coating layer on nica particle surfacds shown in Table 1 . 

[0008] 

[Table 1] 
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[0009] This way, because as for interference color hue changes 
with thickness ofthe titaniumdioxide which covers substrate, 
quantity of titaniumdioxide \\4iich iscovered types (density) of 
substrate, with sh^ (thin piece sh^) mist be changed 

[0010] 

[Ehixxliment of Invention] EirixDdiment of this invention, is e 
}q)lained below . Asfortitaniumcompoundwttchwith this 
invention is covered in stainless steel flake surfece, you canlist 
water-containing titaniumdioxide and titaniumdioxide. SUS 
304 of connmercial product, be able to use types of stainless 
steel flake which isused with this invention, any types such as 
SUS316 and SUS316L,especiallySUS304, SUS316L is 
desirable, thickness of stainless steel flake 0.2 to 3.0 |jmis 
desirable, it is a more preferably 0.3 to 0.9 |jm hi addition 
average particle diameter 10 to 50 |amis desirable, it is a more 
preferably 20 to 30 |jm 



ISTAIs Paterra(tn::^, Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held hable for any detriment fi-omits use; WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.5 



[00 11] Xx>UX7U-^7SffifC^7K-S^b^^ 
cfcy*«)*o Ztu£7X(z3!iD?tr50"CfiS$r*J!lD!SiLT5g 

>ii^?f^i$f M^mmj^. *ip. 7X3fe. i£j*L 



[001 1] To stainless steel flake surfece vv^erKX)ntainiiigtitaniu 
mdioxide it is precipitated or deposits, or, thefoUowing way it 
does. \^s-a-vis stainless steel flake wd^ of substrate, titanium 
dioxide wei^ vMch deposits is decided,the necessary wei^ of 
inorganic salt of titaniumissou^withcalculation. Ifeatingto 
50 extent this in addition to water, it nelts. When it is 
diflScult to nelt, it melts completely including sul&ric addof 
trace, stainless steel flake is dispersed to water next. If there is 
a necessity, it is possible to disperse rraking use of thedispersing 
machine like homogenizer. dispersed concentration of 
stainless steel flake maybe 10 wei^% extent. Inorder inthis 
dispersion for concentration as titanium dioxide including 
dissolved liquidof inorganic salt of aforementioned titanium to 
become 7 wt% or less, afteradjusting while agitating it heats to 
80°Corhi^ier, preferably boils. Because of this inorganic 
salt of titaniumdoes, hydrolysis deposits in the stainless steel 
flake surfece and forms hydratedtitaniumoxide layer. After 
hydrolysis ending neutralization and water wash , after drying 
the powder fragment, it caldiKS. Because hue of interference 
color which it reveals changes with drying^nd calcination 
temperature , calcination temperature is decided with hue which 
is needed 
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' [0012] If to use SUS316 L stainless steel flake of for example t 
hickness 0.3 to 0.9 |jm and average particle diameter 20 to 
>30 iJmfor substrate, wten itcalcines with 400 °Q if titanium 
dioxide content in interference color pigment it is a 3 wt% 
extent asthe calculated value, it is a red violet anda6wd^% 
extent, green color reveals with blue and 9 wd^ % extent. 

0013] Conbining to resin for paint, wliich dilutes interference 
color pigment wiiich itacquires in this way, with solvent of 
suitable amount colored metallic luster paint isacquired by 
dispersing As for conpounded anDunt of interference color 
pigment, 1 to 200 parts by wei^ is desirable vis-a-vis theresin 
solid component 200 parts by wei^ for paint, it isa more 
preferably 50 to 100 parts by wei^. acrylic resin, alkyd 
resin, siUconresin, vinjd butyral resin , vir^d chloride resin , 
urethane resin, the unsaturated polyester resin, fluororesin, 
melarrine resin, urearesin, epo^Q^resin and those \^lrich the 
phenolic resin or other until recently are used can use resin for 
paint wtiich isused for colored metallic luster paint of this 
inventioa In addition toluene , xylene or other aromatic 
hydrocarbon, olefin conpound and cycloolefinconpound, 
themono ether monoester of naphtha, methanol , ethanol , 
isopropanol or other alcohol compound , methyleth^ ketone 
or other ketone conpound , the butjd acetate or other ester 
type conpound , trichloroetl^ene or other chlorine 
compourKi and ^ycol and those wttchvwater or other 
untilrecently are used can iBe solvent wtiich is used It is 
possible to use resin and solvent for these paint with thealone 
and, 2 kinds or more it is possible to nix 
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[0014] Colored stainless steel flake pigment vMch was covered 
with titaniumconpound of this invention to have theextemal 
^Tpearance and nEtallic luster of vivid colored, at sane time we 
to besnjerior in characteristics, fiirthemDre it can produce 
easily with theinexpensive. In addition by fact that this colored 
stainless steel flake pigment is corrbined, it is sqmor inthe 
characteristics, it can acquire ine?q)ensive colored metallic luster 
paint wiiere coating wliich at sametime is acquired has with 
interference color and metallic luster. 

[0015] 

[Working Exaniple(s)] Next, this invention listing Working Ex 
ample and Conparative Example, you e^laia 

Working Exarrple 1 

Adding stainless steel flake 100g(SUS316L conmerdal produ 
ct, thickness 0.5 ^tm and average particle diameter 25 |Jra 
) to water 800 ni, agitating to fiilly, itdispersed ( substrate 
dispersion). Adding titan^ sulfete crystal (titaniumdioxide 
content 32 %)10g to water 100 ni,wliile heating it melted ( 
titaryl sulfite aqueous solution ). While heating to 
aforanentioned substrate dispersion including concentrated 
sulfuric acid 0.1 gagitating including aforementioned titai^l 
sulfite aqueous solution total amount next, 5 to 10 rrin you 
keptwith 100 °C. After cooling, filtration and water wash , it 
dried 0.5 to 1 hour after calcining, cooling this dried matter 
with 400 °Q thepowder firagment doing, stainless steel flake 
pigment powder 103 git recovered, as for powder wliich is 
acquired external color and interference colorit was something 
which displays metallic luster of red violet. 

[0016] Working Exanple 2 

20g other than using titanjd sulfite crystal (titaniumdioxide co 
ntent 32 %), it produced stainless steel flake pigmsnt in 
thesame way as Working Example 1, powder 106g recovered, 
as for powder wliich is acquired external color and interference 
colorthe metallic luster of blue was displayed 

[0017] Working Example 3 

30g other than using titar^d sulfite crystal (titaniumdioxide co 
ntent 32 %), it produced stainless steel flake pigment in 
thesame way as Working Exanple 1, powder 109g recovered, 
as for powder which is acquired external color and interference 
colorthe metallic luster of green color was displayed 

[0018] It designated stainless steel flake pigment powder which i 
s acquired with Working Exanple 1 to 3 as sample,^>praised 
with below-mentioned method 
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(1) External color and interference color : It identified due to 
naked eye. 

(2) Acid resistance : You inserted sample 5g in color conpariso 
n tube of 50 iii, after dispersing tothis including 10 % 
hydrochloric acid solution 30 ni, standing doing, you observed 
colorafter 2 4 hours with naked eye. 

(3) Alkali resistance : You inserted sanple 5g in color conparis 
on tube of 50 ni, after dispersing tothis including 10 % sodium 
hydroxide solution 30 ni, standing doing, you observed 
colorafter 2 4 hours with naked eye. 

(4) Solvent resistance : You inserted sanple 4g in color conpari 
son tube of 50 rrl, you dispersed tothis including jgdene solution 
20 rri, after standing filtered and observed thecolor of filtrate 
with naked eye. 

(5) li^ resistance : Sanple 20g was inserted in order in stairdes 
s steel plate ofrrirdature to beccmethe thin layer, 12 0 hour 
after irradiating ultraviolet lairp, \^as conpared withthe color 
before irradiating with naked eye. 

(6) Heat resistance : You inserted sanple 5g in 20 ni porcelain 
crucible, 1 hour calcined with 400 °Cin atmosphere and after 
cooling, you compared with color and naked eyebefore calcining. 
Ttese evaluation result were shown in Table 2. Decision in 
Table 2 makes below-mentioiKd sort. 

It stabilizes in .drc. • ■ ■ color tone without change. 

A ••" color tone changes barely, can see fading 

X fedingitdoes,haschan^in \^iiite. 

As understood firomTable 2, colored stainless steel flake pigmen 
t vvttch was covered with thetitaniumconpound of this 
invention is siperior in color, is superior even in the acid 
resistance, alkali resistance , solvent resistance , li^ 
resistance and heat resistance. 

[0019] 

[Table 2] 
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It dispersed to nElairine alkyd resin 66g, with paint shaker inclu 
ding stainless steel flake pigment lOgandthetlrinner 6gofred 
violet metallic luster which is acquired with Working Exanple 1, 
acquired the red violet metallic luster paint. In order in soft 
steel panel with bar coater to become film thickness 83 |am, it 
appliedthe said paint, with arrbient temperature after 3 Onin 
leaving, 3 Onin bake-on did with the 120 °C and acquired test 
coating 

[0021] Working Exanple 5 

Other than using blue metallic luster pigrnent lOg which is acquir 
ed with Working Exanple 2 doing iiihe same way as Working 
Example 4, it acquired test coating 

[0022] Working Exanple 6 

Other than using green color metallic luster pigment lOg which i 
s acquired with Working Exanple 3 doing inthe same way as 
Working Exanple 4, it acquired test coating 

[0023] Test coating vMch is acquired with Working Exanple 4 
to 6, was ^jpraised with thebelow-mentioned method. 

(1) Lu^er : It identified due to naked eye . 

(2) Arid resistance (stability): It soaked test coating in 20 °C , 
aixl 10 % l^drocWoric add solution standiiig did andobserved 
test coating surface after 1 day and after 7 day with naked eye. 

(3) It soaked alkali resistance (stability): test coating in 20 , 
and 10 % sodiumhydroxide solution standing did andobserved 
test coating surfeceafta 1 day and after 7 day with naked eye. 

(4) li^ resistance : Ultraviolet lamp 4 S-hour vwas irradiated to 
test coating, chrominance (AE) of li^ingfront and back was 
measured due to color difference meter . 

These evaluation result were shown in Table 3. As understood f 
rom Table 3, colored metallic luster paint of this invention has 
metallic lusten\hich is sn)erior, is superior even in add 
resistance , alkali resistance and the resistance. 

[0024] 
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[Tables] 



m 








mm 

(AE) 










m 

No. 


4 








m 




0. 4 


5 












0. 2 


6 






mtim. 


m 




0. 2 



[0 0 2 5] 



[0025] 

[Efifects of the Invention] According to this invention, it posses 
ses external ^jpearance and metallic luster of thevivid colored, 
is sqDerior in characteristics, it can acquire colored stainless 
steel flake pigrnent vvlioseat same time production is easy with 
ine?q)ensive. In addition, colored metallic luster paint which is 
superior in metallic luster and coating characteristic 
byconbining this pigomt, can be offered 
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